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The role of identity development in design
problem-based learning: essential challenges
in sustainable design learning
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Abstract: This study focuses on challenges students face in learning through problembased activities, in UK higher education in design for sustainability. Social theories of
learning indicate the highly significant but possibly problematic nature of such social
contexts for learning, a view underlined by psychological perspectives on potentially
significant aspects of the learning process. In particular, the relevant development of
identity is considered to play a centrally important role in learning, including in
building expertise in tackling complex design problems. A key aspect of identity theory
concerns the properties of self-evaluation during meaningful activities, and this
suggests an important emphasis in examining the ability of specific educational
programmes to enable successful independent learning. Investigating the role of
identity, in relation to success in learning through design project work, is potentially of
central importance in increasing the relevance and effectiveness of design education
programmes. This paper presents the results of a study focusing on problem-based
learning during the final project component of an undergraduate taught design
module. Working with small tutorial groups during classroom-based activities, their
developing responses to externally set design briefs were investigated primarily
through the analysis of tutorial discussions relating to the production of project work.
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Designing sustainably
Learning to design
While the activity of designing may be complex even within the scope of
contemporary industrial design, it is identifiable through some core kinds of activities.
In very general terms these are exemplified by approaches that meet the sorts of
complex challenges that Rittel & Webber (1973) termed wicked problems, lacking
determinate solutions, compounded by questions of equity, and typically only soluble
through a practice-oriented, discursive process in which realistic judgements are
formed. Their conclusion that formulating a design problem is the central challenge, is
also acknowledged by Lawson (2006) for whom this is a foundational component of the
design process. Formulating the problem centres on the distinctive framing designers
bring to design situations, a concept Schön (1983) used to draw attention to the ways
in which we construct problems in order to solve them, based on a complex array of
salient features from personal and professional experience. For practitioners in various
relevant fields, he suggested, “Their frames determine their strategies of attention and
thereby set the directions in which they will try to change the situation, the values that
will shape their practice.” (Schön 1983 p. 309). Moreover, rather than attempting to
understand complex situations at the outset, designers take a solution-focused
approach, a strategy whose significance grows with design experience (Cross 2007). It
involves partly subjective design moves such as the use of primary generators, framing
devices which impose often personally-valued, simplifying aims that address design
situations at a workable level of complexity (Lawson 2006; Darke 1984). Reflecting on
such activities, strategies and design roles, is a basis for designers to develop their
practices, partly generating what Lawson terms guiding principles; evolving sets of
particular design practice values or contextual philosophical frameworks. This suggests
something of the richness of learning processes embedded in practice contexts,
through which relatively general understandings of design practice are constructed and
reconstructed toward more appropriate designing. Such processes of reflection must
be compatible with the diversity of practice performances through which they develop,
and in this respect a degree of indeterminacy may be seen to be part of the usefulness
of the concept of reflection to practice learning theory (Boud 2010).
In this way the efficacy of real-world approaches to the resolution of design
problems, will reflect the quality of their evolution in the course of practice. This is the
central challenge of design teaching and learning, to support the development of
informed and responsive ways of confronting design problems. This formative process
on the one hand entails clarity among principles for appropriate designing, and on the
other meets with the kind of open-endedness Asch (1987) recognised in the
development of valued understandings of social contexts: “society cannot import these
categories into the individual. These are properties of individuals whose capacity to
grasp the structure of social relations permits them to sense requirements.” (p. 357).
The desired end points are reflective processes capable of overcoming practitioners’
often weak ability to represent and so to understand aspects of their own practice
reality (Argyris and Schön 1974). Design learning is necessarily embedded in live
practices, within which the continual development of more general principles of action
occurs through such contextual reflection. The intended outcome is a learning process
equal to problems that are complex, ill-structured, and which bridge multiple domains
of learning about the world and one’s design role within it.
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Design for sustainability
Such processes of learning are deeply embedded in the challenge of sustainability.
Learning has increasingly come to be seen as the core driver of sustainability, as is
noted by Sterling (2004), who observes that, “Essentially sustainability … is an
emergent quality arising from sets of relationships in a system” (p. 55). This systemic
view evokes an extensive learning process aimed at developing a capacity for coherent
relational perspectives on a design problem. Among the design literature it recalls, for
example, Archer’s (1984) account of industrial design as an “art of reconciliation,” (p.
60), at the start of which the identification of a systemic imbalance creates a design
need. Bridging possible solutions that satisfy different problem domains, and
confronting challenges ranging from conflicting values to technological hurdles,
ultimately a creative leap is unavoidable: the designer must move beyond existing
boundaries to personal perspectives by drawing on “rich, wide and fruitful experience
... as well as the capacity for flexibility and fantasy in thought.” (p. 77).
In teaching practice the need for the development of design skills gives rise to the
sort of partly open learning framework advocated by Cruickshank & Fenner (2012) who
advocate sustainable skills development as a break with conventionally narrow role
perspectives. Here learners pursue key themes in sustainability by expanding the scope
of practices through diverse engagements with complex social and economic concerns.
An opportunity to develop a fuller toolkit of abilities and approaches, this creates “an
holistic approach to delivering a new way of thinking” (p. 261). And this also illuminates
teaching and learning as design challenges in their own right, involving the formation of
new relationships among a wide array of materials, situations and concerns across the
learning context – an extensive and effective engagement involving key aspects of the
design situation.
So while frames may develop through conventional design learning processes and
associated ways of seeing, for example as illustrated by Schön and Wiggins (1992),
promoting sustainability in designing requires more than simply a constructivist view on
teaching and learning, foregrounding the learner’s active development of
understandings and capacity to make sense of problematic situations. It entails more
purposive support for learners aimed at confronting the challenges of sustainability.
What is required is an inclusive perspective on learning that more comprehensively
bridges the learner and whole learning context; a position that tends toward that which
Sterling (2004) advocates, connecting sustainably circumscribed behavior and
attitudinal change with a more open educational emphasis on individual development
and personal understanding. It calls for learning designs that embody key sustainability
perspectives and principles, which have come to characterise a distinctive area of
designing.
Design for sustainability is, in essence, a response to the call to action of the
Brundtland Report (WCED 1987), building from the idea that, “Humanity has the ability
to make development sustainable to ensure that it meets the needs of the present
without compromising the ability of future generations to meet their own needs”
(unpaged). Brundtland questioned the prevailing view that: “human activities and their
effects were neatly compartmentalized within nations, within sectors (energy,
agriculture, trade), and within broad areas of concern (environment, economics,
social). These compartments have begun to dissolve.” (unpaged). These were
recognised as Interlocking Crises, a dissolving of conceptional boundaries which is now
widely conceived in terms of a triple bottom line, entailing the purposeful convergence
of socio-centric, eco-centric, and techno-economic concerns (Dodds and Venables
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2005). The intersection of these issues has become the focus for activities aimed at the
making of a sustainable world.
A serious engagement with these core areas of concern leads inevitably to a
number of key commitments to a more equitable world. These seem gradually to be
gaining a foothold in the strategic aims of higher educational institutions, such that in
studying institutional models of education for sustainability, Ryan (2012) was able to
focus on three key strategic commitments, drawn from the UNESCO Decade of
Education for Sustainable Development initiative (2005-2014), which were found to be
evident across the programmes studied. These are: A Global Futures Perspective
promoting global equity and social justice; a Systems Orientation emphasising relational
learning across disciplines, human and natural systems; and an Integrative Educational
Ethos which aims to support learning across and throughout lifespans (p. 5). This offers
at least some evidence that foundational principles of sustainable development may be
beginning to drive a more coherent, systemic understanding and implementation of
teaching strategies across educational contexts.

Summary
Design learning is deeply rooted in the problem of complexity, most clearly seen in
relation to design for sustainability. Recognition of a need and direction for systemic
change, draws on a designer’s capacity to come to terms with a range of significant
perspectives on a problem, appreciating interactions between important elements
which may appear bounded by multiple problem domains. A concomitant need is for a
learning process capable of improving the quality of engagements across this process,
bridging problem domains and related areas of expertise, and aligning development of
the learner with the wider need for sustainable development. A sustained reflective
process of reconciliation, may then lead to a productive convergence of the three key
spheres of sustainability. Viewing practice reflection as central to this process,
underlines that this ability must be developed in the context of relevant practices.

Learning through design practice
A commitment to enabling ongoing reflective development implies a focus on
learning within realistic design practice situations. The relevance of situated learning
perspectives to the development of competence in designing has previously been
acknowledged, for example by Lawson and Dorst (2009). This emphasis in teaching and
learning partly originated as the broad perspective on practice learning of Lave and
Wenger (1991), and is relevant in particular to the project element of the sustainable
design module investigated in the present study. It places an emphasis on the idea that
“learning is an integral part of generative social practice in the lived-in world.” (p. 35),
better accommodating the complex relational reality of practice learning processes.
Without precluding formally structured learning, this perspective enables a more
complete connection to practice, better aligned with reflective learning. It contends
with the development of identity as a core element of the learning experience, as the
learner becomes increasingly engaged in relevant communities of learning. Rather than
emphasising more established elements of expertise or relatively static perspectives on
roles within communities, this allows a subtler view on the development of the
learner’s relationships among key communities, which contribute to the emergence of
expertise.
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Theories of identity are an important theme in the literature of social psychology,
highlighting significant facets of a process of identity development. This illuminates a
core pathway toward competence: while in some sense our identities are multiform
and fragmentary, there is also a distinct need for coherence, supported by core roles
and ‘autobiographical’ narratives that enable an individual to function effectively (Hogg
and Vaughan 2011). This development of expertise through individual reflection,
emphasizes the role of reflexivity, whereby processes of discovery are evaluated in part
through self-narratives (Steier 1991). Such a search for coherent narration applies
equally in the formation of core identities in the context of learning in design situations.
Given the need to develop the ability for successful reflection in design learning, the
present study focuses on the way in which individuals reflect on their own identities in
learning to design. Such self-evaluation is also the focus of an account by Sedikides &
Gregg (2003) who tackle relevant self-motives, describing various common
characteristics which tend to reduce the effectiveness of self-evaluation. This indicates
various ways in which the capacity to develop effective practice may be confounded by
intrinsic human self-motives.
Self-enhancement is a dominant self-motive, capable of raising one’s level of selfesteem, however such an affective change is not straightforwardly beneficial. Sedikides
and Gregg (2003) draw attention to the significance of both quality and level of selfesteem. At the same time, students’ ability to appropriately moderate self-motives may
be showing a general decline, with rising levels of low quality self-esteem found among
undergraduate students over recent generations. This rise is identified in an extensive
study by Twenge et al. (2012), who describe a corresponding loss in community feeling,
which they define with Kasser and Ryan (1996) as “helpfulness and wanting ‘to improve
the world through activism and generativity’ ” (p. 1046). They discuss notable
correlates including a marked decline in ecological conscience, and a loss of interest in
developing personally meaningful philosophies. Such fundamental challenges faced in
the reflective development of design expertise, highlight how gaining appropriately
from available learning resources and distinctive perspectives on design situations may
depend to a significant extent on the efficacy of self-evaluation.

Study of undergraduate problem-based learning
Study context
The focal study context is a taught undergraduate sustainable design module, with a
specified aim to “enable industrial design students to become aware of the range of
issues concerning sustainable development that could relate to their designing and to
develop understanding of sustainable design strategies that they can employ in future
projects.” The content includes both core principles, and a range of sustainable design
tools offering systematic approaches to assessing aspects of the sustainability of design
ideas, among which students have some flexibility to select appropriate support in
developing their own sustainable product concepts.
During the second semester of the module, students undertake a creative
sustainable design project, equivalent to the conceptual design phase of an industrial
design process. They begin by selecting from a small number of real design briefs
proposed by external organisations, and their responses to these briefs develop over
the next several weeks, starting during a number of structured group activities
designed to support early idea generation in the context of further instruction, group

1006

The role of identity development in design problem-based learning

and individual support related to the module learning objectives and the briefs
themselves. Subsequently they move to more individual idea development, reflected in
logbook work and ultimately in presentation display designs explaining the developed
ideas. These are assessed at the end of the project.
Students must work with various recently encountered module materials during the
project phase, taking account of different sustainability considerations while
developing their creative design ideas. This is a challenge for which accessing support
from others and in particular the module tutors can be valuable. Of particular value is a
series of tutorials, scheduled for all students over a number of weeks during the
process of developing their design ideas. Held with small groups of students tackling
the same design brief, these allow each in turn to present their ideas to a module tutor
in the presence of their peers, and to gain feedback on their progress and an
opportunity to discuss possible ways forward.
The project phase of the module may usefully be framed as an instance of problembased learning. It “begins when students are confronted with an open-ended, illstructured, authentic (real-world) problem and work in teams to identify learning needs
and develop a viable solution, with instructors acting as facilitators rather than primary
sources of information” (Prince and Felder 2006, p. 128). In this study, the conceptual
design phase and problem focus exemplify this flexibility, inviting innovative
approaches and access to any resources that are of use. The present study differs in a
lesser emphasis on the teamwork component: there is an initial team work element
during the brainstorming phase, but subsequently any such interaction is incidental.
However, learners do confront a specific complex problem, that directs and structures
the process of learning, and which in this case takes the form of a real-world design
brief. It implies an emphasis on the process of inquiry involved in the generation of
design ideas, rather than the design outcome, here particularly reflected not just in the
series of tutorials but also in the use of student design development logbooks.
Moreover, the process stresses individually-directed reflective learning, in problemsolving approaches in which narrative modes of deliberation, developed through design
experiences, are expected to be significant (Jonassen 2011).

Methodology
Two groups, one of five, and one of six students, were observed during the tutorial
phase toward the end of the project. Groups were selected to represent students
tackling two different but similarly challenging design briefs, with students grouped
according to the brief they had chosen. The tutorial discussions were primarily
captured through audio recordings, and an approach involving thematic coding was
used to analyse this naturalistic observational data. The coding scheme was developed
partly inductively from the data, and partly informed by an initial theoretical
perspective emphasising the properties of self-evaluation. This took three broad
categories of self-enhancement suggested by Sedikides & Gregg (2003), termed the
self-enhancing triad, and originating in a range of research into the psychology of self
and identity. These three are the above average effect, illusions of control, and
unrealistic optimism, which are defined fairly openly using examples from everyday
conduct. Through analysis of the data they were translated to the contextual coding
categories in Table 1. For each category a positive and negative form was derived, in
order to recognise instances both of self-enhancement and of its opposite. So, for
example, items scored under AAE+ represent instances of the above average effect,
whereas AAE- indicates evidence to the contrary.
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Table 1. Overview of the coding structure.
x

Above average effect
(AAE is an assumption
that one has greater
competence
than
relevant others.)

AAE+

AAE-

x

Illusions of control
(IoC assume that one
has more influence
over outcomes than
real
constraints
allow.)

IoC+

x

IoC-

x

Unrealistic optimism
(UO is an assumption
that one will tend to
be more successful
than relevant others.)

UO+

x
x

x

x
x

x

UO-

x
x
x
x

focusing on own ideas or approach, at the
expense of receptiveness to alternative
perspectives;
reluctance to explicate design ideas at tutorial (a
key development opportunity).
acknowledging limitations in understanding or
design ability, by explicating rather than selling
work, and listening with the intention to learn.
not attempting to understand module
requirements;
insufficient attention to lecture and workshop
materials;
lack of clear integration of the above in
development of ideas.
acknowledging (desirable) limits to one’s control
over outcomes, by attending to module
requirements, materials and feedback, and
carefully developing arguments for
approaches/ideas accordingly.
limited range of design ideas;
focusing on particular aspects of idea
development, at the expense of more rounded
development;
limited use of sketching or a range of media to
develop ideas;
drawing on limited resources to develop work;
limited or late logbook work;
not attending one or more tutorials.
evidence of more extensive and timely
development work, showing a realistic sense of
the design challenge.

Some elements in this structure broadly coincide with features of the project
marking scheme, however the two structures are not coextensive, and the three selfenhancement categories define a distinct process-oriented perspective on successful
design learning. The emphasis on some of the more clearly observable features of the
situation, is not an attempt to reduce reflective development to these components, but
it allows an appropriately structured and contextualised view on the process in which
these tutorial interactions occur. Such activities may contribute to the reframing of
design situations and underpin the progressive reflective development of expertise in
design for sustainability.
The tutorial data was coded across the two student groups, according to the coding
structure in Table 1. Students were rated as to whether they exhibited all or only some
of the defined self-enhancement characteristics (SE+), and similarly whether they also
showed all or some of the contrary characteristics (SE-). So, for example, “Full” in
relation to SE+, indicates that instances of AAE+, IoC+ and UO+ were all found to occur
in the data for this student.
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Results and analysis
In most cases, students were seen to undertake all or most of their design
development work in the concluding weeks of the module, during the series of module
tutorials. This made it possible to gain an impression of the pattern of productivity in
each case, and in particular it was clear that students had potential access to significant
and timely feedback on the development of their ideas through engaging with the
tutorials.
The results for the final tutorial in the series are summarised in Table 2, which
shows the occurrence of the self-enhancement properties for each student as full,
partial or null. Having completed this coding, final project grades were obtained for
these students, which are summarised relative to the average across the two groups
studied (above average is shown as ‘+’ and below average as ‘-’). In this way overall
design project performance is indicated relative only to those students in the study,
compensating for any effects of group selection in terms of self-enhancement or overall
designing ability.
Table 2. Results for the final tutorial.
Student
1
2
3
4
5
6
7
8
9
10
11

SE+

SE-

Grade

Full
Part
Part
(non-attend)
(non-attend)
Full
Part
Part
(non-attend)
Part
Part

Part
Part
Part

+
+
+
+
+

None
Full
Part
Part
Full

For the four students for whom there was a clear propensity either for selfenhancement, or for the opposite tendency, this appears to be reflected in the final
module grades. The two showing a tendency toward self-enhancement achieved a
below average final grade, while the two showing the opposite inclination achieved an
above average final grade. Among the students showing a relative balance of each, and
also those who did not attend the final tutorial, a mixture of above and below average
grades are seen.

Discussion and conclusions
The results indicate that students self-enhance in ways consistent with the selfenhancing triad, and that this impacts on the grades they ultimately achieve in the
module. Although the student group is small, the pattern of achievement is
unambiguous for those students for whom a clear tendency was seen. A lesser
tendency to self-enhancement is aligned with greater success in the sustainable design
project. That students self-enhance in this way in the context of tutorial discussions,
also underlines the importance of this barrier to their learning to develop more
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effective design ideas in projects involving collaborative work and the negotiation of
developing ideas among problem stakeholders.
With further analysis of the study data, it may be possible to discern an inclination
in one or other direction for more of the students in the study, which may again be
reflected in their final grades. There are additional relevant features of self-evaluation
which might be borne in mind. This is highlighted, for example, in a relevant working
paper by Grow (2010) encountered some time after the analysis of data discussed
above. Grow’s online paper is a work in progress covering some reflections on his
experience of teaching in a higher education context. Although he does not advance a
framework for an investigation or present specific findings, his paper raises a particular
concern with errors of attribution in students’ evaluation of their learning successes
and failures. Tackling this barrier to effective engagement with learning experiences,
which the author terms toxic self-esteem, is suggested to be an important potential
basis for supporting more effective student learning. A similar error of self-evaluation is
also identified as a distinct category by Sedikides & Gregg (2003), and is termed a selfserving bias in attribution:
people manifest a self-serving bias when they explain the origin of events in which
they personally had a hand or a stake ... Specifically, they attribute positive
outcomes internally to themselves, but negative outcomes externally to others (or
to circumstance), thus making it possible to claim credit for successes, but to
disclaim responsibility for failures. (p. 112)
This, along with other analytic categories they offer, might contribute to a refined
coding structure. Whether such additional refinements will prove useful in
understanding and supporting student learning in the context of the present study is
not yet clear. The present analytic approach offers a broadly useful means to
investigate the role of self-enhancement, using aspects of the design process which are
quite readily observed during the process of design development.
Design for sustainability, which addresses the complex reconciliation of sociocentric, eco-centric and techno-economic issues, is particularly sensitive to the nature
of a designer’s engagement with the design situation. If successful, the designer may
come to thoroughly appreciate alternative problem framings. Experience gained in
successfully reframing design situations, can be expected to contribute to the
effectiveness of processes of learning which comprise the lifelong reflective
development of design expertise. A developing ability to moderate self-motives and so
to self-evaluate effectively appears central to this.

Future work
This study has indicated essential barriers to successful design for sustainability,
highlighting specific features of a problem-based learning situation that may be
addressed in a teaching intervention. The study results show that this is of concern
during key design negotiations (the tutorial discussions), which provides a suitable
focus in developing a module support to reduce students’ tendency to unhelpful selfenhancement and increase their ability to reframe design situations toward more
sustainable solutions. The next study phase will involve implementing a learning
support directed at the focal phase of the learning situation.
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